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[Stt] Sit u^ofrtt&T. **yr*«t*Jt<0 
S»4ir & 5 d fc ic J: 0 -iift «?□ A ± £ 0 5 
it tic, Kj*— '<©fifco#fcfli;t^W«c*»a» 

[tittle] »»«tta« c flc«ia-fe^cD*^OJh4 9* 

tf5CNR' £i$J£L (^fyT'l 2 0) % &CNR' 
isgioSfE^CNR 1 £0*#v^-t/uSr»ffc«c»Bffl 
IC«Kt.TBI*a«*-KlCA9 (^^130) . 
PI«pa« ^^ir/woSft^/n^CNR" jWWIBS 1 O 
BfS^CNR 1 «fc 9/hSl^«20Sf£OCNR 2 <t <M* 

777*1 4 0, 16 0). 
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fctrfefc^asff m^-s<o±* 9 ****/ufeiitB»att 

LTV 4ff *$HH*^ft***©»»aff filCti 

^Sft^tiiiff f»t«jfl-feyi'0«-» ©±£ o *f-*3f.fl,n 

K£ff'w</u©5t>. £i©df£©S:ffi"</i'£®X:5 
Sff i/^A<*tt3*+ y 7#fc#Jtfc»:fcU 

y r#n*ita«jii i ©/=*£©*•+ y r»ii*it £ 9 *t 
y r»«i*Jt^iwiaj(fi y r»«»tt 

«fc 9 /h $ i^S 2 ©Hff £© + y y T #M*lt «t 9 < 
ofc*fr, *fctta«f©$« w«<A*inEJH ©BBS ' 
©gff u^/ui 9 Vh£^3l2©;3f£©£ff i^A'j; 9 

it* 9 ^©gff c i: fcwmt- 

■TSR** l E«©*ttaff ~v 

fc^fofc^affRrt.-SOkiD********** 

aff ^Haz-fc^©** ©Jt£ 9 *^-t-*^©Sft «"< 

A'«rJBJ&r*iWS*.ftJ:. 

LfcSff uKyub j*,. SI ©3f*© 
Sft *. 3 Sft u^/ncdolt 5 * r y 7*f$ft ; f 1 

Tttmmttx 9 t>*#«f^*ywt:«ttjr*ji i ©*tn** 

mwaff foasto-t/uosWB u-^/u©* + y raraHF 
tt*»imE* 1 OSfS»*t y 7*«£#i*J: 9 VhS^f? 
2 ©flFf£©*-r y TJtSli'tbJ: 9 fc/hS < ftofc-fc/K 
£ /nfilDEfilff ^©gff i^/i^flfllSS i ©MS©SfS 
U"</w«t 9 fc/h$i^lB2O0f36oS«V^J: 9 VhS 
< j5s>> t*^«r*ffl.i-S» 2 ©^ttJ^gi £*pf 5 d t 

in*m'4\ msMitmi, asaff 

^■§•5:^ Jia-lr/u©=S-* ©Jt S 9 + ^^©Sff 



3IS«©fMMMML. 

[W**5] llfifSlfn©fcttf#I£lcJ:oTfcffi$ixfc 
■feA'S:»ffc»cS8ttLTtt-tA'.il3l^aflr*r- KfcASfi 

wan ^a £sic*r-r t-rs tt#s 3 e« 

[ff*«6] S5tami©^ffi¥IStcJ:oT«il3$ixfc' 

t m Waff KICA b L * 5 «t 5 fCSiJ$l1--5 C i £ 

1 -fan!** 3 Gtt©«MMttO. 

s*^ica*o-f 5a*n*JB*wc*u Kafc&gtffc 
9 ST6iifc*a an, affmaiMP. 

£ff frfci^slff £*J-£©±£ 9 *f-+^/ut*W3S« 

tr^5W^«#5E»«8*a:©»fta«->^7 ! -Afc*j 

^Si^i©aff c F , l-^ia-lr/i'©«-*©±* (J**-*** . 
©gffu^Sr^ib^tc^SS-frT, *©»©&£££ 
ff£i±. C©aSffSJifcjlME**«raff-#-SJIIi»Sff 

KjmrosWI^JR-CSffUfcSWtw^oJ*). Si© 
/3?£©gff ^/w*it8*.5Sff U"</Kc:ovn-c*+ y T 

#Jt*ifcSrSia«C3l«**. C©Sff Sftfc^-r y 7 
««HFJt*5tflM- -5 * * y TWifS^tfcSff fc 

^^^r y rstiis^tfcSff^a-esff Lfc* + y r*f«i* 

Jt^* l o»f*o*r y rstai^ifcj: 9 *#v***fc* 
ajrs»i«>*Hi*»i:. i^waff4 3 ©^©-tr^©s 
<t u^/u©^y y rjm*&*iHMewe'sit-c< ■* 

2 ©sff ^s-esff ufcmwaff f©^©*^© 
g(t u-</u©*-r y rjpj-iSffttisgfriam 1 ©ms©*y 
y rttm&it x 9 $ v 2 © * + y r stis ; f tt «t 9 

/J-§ < /£ofcir/u, * fcttl^Waff c f©Sff is^im 
1 ©SfS©Sff U"</i' J: 9 t/hS ^S 2 ©@fS©S 
ffu-^J: 9 t'h* < fcofc-fc/i'£fcatf-S£2©fcai 

[M*« 1 0 ] BfJlBS 1 ©S«*«tt, Jliair/u©S£ 

ff-^tfflV^THa-tA'Wft* ©Jt* 9 ^f-^-^/u©Sff 
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[IS** l l ] gu!5S l ottffl^arttiBSiifc-fe^ 
**fc«c»»«lc{fraLTBB*a«*-- KICA<bLtf>* 

B#a«*as:»c*-f-s c t z&mti-zm** 9 e 

[IS*5l 2] |lJIB»l©tta#a-cttffl$*tfcirA' 

fc^®)^ li 3 RHr £*rfc lc«jR LtEt;ui 

*- KlcAo <£ 5 lc$f]®-r5 w <t £1-*I3#i3 9 

[81**1 3] «B»2 0*ffl*a-C*ai*ttfcirA' 

>»»«fcafc1-*a&*a«:WctfU tta»fegtt 
£l-«R*49ett0SitftSB. 
[0 0 0 1] 

[0 0 0 2] 

lfe&<Dmfi] h/uJfcRJWfcJH^fcCDMA* 

ao^ftaftv^^Aicaav^Ttt, rxxyrsHg 
»o*ffiffl«-e*5-feA'Jc:^Wi-5 1 1 tic, #-fc/urt 

ta«u KSia»3a»e>3EtcteojSi»ifi«ft4fcttafa;ia 

«fc^LTtto»»»*fcfimM*tafS6fT5 J: 5 

[0 0 0 3] *fc, 0DMA**:O»»a«^^AjC 

2. 3, •/ ;.KLtt**U^*l»*»B 1. B2, B3, 
• • • tfRltfetl; 4-SJ6AB 1, B2, B3, • • • 
JCtt-tix^ixftftSttRW^C 1, C2, C3, • • ■ 

a*«9STe>*iT^s. -tux, *t/^iisgtt, c: 

[0 0 0 4] *LT, 3\ B5fc«1-±3fc. ir/urt 
iC&^T^gifc^B 1 tSli|[sISl9 1 Sr^LraftL 

«ta«*«)5a»B i toafsu^/u^^jcfiTLT 

< ofc#>* BtiMMBM 1 fl5*»B 1 t waff Sr-fe/^2 



[ooos]?Eot> :oi 9*99**.. f 4b%^ 
»ft«tta«.*os»fl3&»5>fla-fe/uwa:«?5#tgit 

fcf*±* 9 *ft*^OSM u^SrHHfc* v L, 
U w^a«Ufc*/wa«^ + */^«rSffctc«jRU 

^t-eaw^o-fe^feoswu^/utraiftL, 

/u t ©a« El«£$l»rrs 1 5 »fls«rfroTV*a. 

[0 0 0 6] 

«<&#ftafff:fr*fc*iv*Ttt, 1-^T«ir/ufc*5V*TB 
frfrfc^iSff tt*-*Oih* 9*frir*'^«:*ftiSff 

tic. *fca*oafff^-v*/^t>iai:J:5Jca:«M?^ 

■C4<, «SttH«r*U UK/MOB** L 

[0 0 0 7] z<D£ 5fcSff v^/ufrc±»*Six5Ji* 

5. 

[0 0 0 8 ] B 6 ft, B*ff *SttRW*C 1 "CBffl* 
L"C«B»M*Wfc»frO#tt*«LTV^8 
BB (a) lc^1-J:9lc. WBW*Clfl>SWt^ 
yuWt»j»-C*1-WE«l*, -#-4t>*,ttttRF*C 1 IC^U 
T<feOli*ff*C 2, C3, • • 

[0 0 0 9] ffioT, B6 (b) IC^1-<t9lC. Sff^ 
^</ui«B i:«c«Bfe**i*: fc LT t , ^ffltc^-fSff 

git>e>r. ^osffu^/usra^ufcSiRoaiffiKtt 
[ooio] ±aLfca*w*t6»cfev^T 

f4 % ; F*^-</^*oal*t-tt^c$^fc - S^f ^^Srffl 
SL, *^>3MtU"<A'0*-caili - '<**trA'«:BIRL, 



9., *ICg{§i^/Utt*t$0*T?*/u£ii#LfcS-& 

[00 11] Sfc. ±atfc?gJ!5i73^ffiT-tt, SMU«< 
/i^gf S© L t v ±fc £> -fe A-fcgjg! U Sft 

t)AVK#- /<Otffc-5| #tt:«ttJB3SC3S£U c© 

[0 0 12] ±EC«*rftSiifct>©-e. 
y T»Jt*'H:«> Aff fc-twuSrafcl-S w i:lc«t 9 attfi 

5. 

[0 0 13] 

[»SS:*gH-5fcft©**] ±E-BW«r««1"*fc 
m&tis Zh^nmtevX&V^XbtitLlSi&nftlffi 

^-jfe-efeo-c, ^id^iiaffficjiia-fe/u^s-^wii:* 

9*f-^-^/i>.wSftV<^Srai^L, &£tti"<^© 5 
*>, 31 l ©J?f5£©3:tt I'^SritSiSSft U"</Kc:*Jlt 

i ©gfiS©** y T*ttHrtfc.fc 9 ^tV^/Hrfffctc^ 

I^Btatt't 3 ©^©-^©^ y 7M^lf 

JtasBuiam l ©BfJEo*-f y .r»Jt*ttJ: 9*$V*2 
©/5fr£©*-f y T#«E#hkJ: 9 < ftofci*; £fc 

ttaflr ^©gff u^/t'tffliraa^ 1 ©^©gft t^<^<t 

y t /h S I^Jfl 2 COgf 3£©gff U-</U J; IJ ,j ? £ < ft c fcS 

[0014] **W©£tbatt'M' Kah-/<3W6 

a«i»osiM8a»6«iair/i'»ffi«!?*«:a*i*n, w 

©a&£Jxfc&i5:^£J3^TJii2ir/u©3-*©.it£ 9 
*ft*A-«)gff l — S/u^SlJ^-r 5 r i: Sr^t i-TS. 
[0 0 15] »C #S§B/5©#Ki^gett< «*0*A' 

att4Mc/iair^©#*©±£ y*^*^©^! ^ 



#§^^7-2 9 8 3 3 5 
<</u©5*>, Sll©i?T3£©£tti"</i'$:8*.3g:tti"< 

y T#it*.it*w*u y'r»* 
*tt*jn i ©ms©*^ y r j: y t^t^-t/u 

Sr^tB-rs^ 1 ©*tB¥ft i: . W*a«f 

©gtt i"</ * * y rstit^ifc # tfiias? i ©3f £© * 
* y r#ai#Jt j: y t/hsv*! 2 ©sr *©*+!» rat* 

»Jt J: 9 t>/h *"< ft o fc*A\ * fc ISH watt fofttt 
i/^/i/asfl&KS! 1 ©j5r£©g:tt 9 fc** t * 2 

©Bfr£©£tt i"<A-<fc 9 Vh£ < ftofc-fe/wSr&titi-f -5 
' JB 2 ©ttffl^ft t fcffr 5 C t £S £ fc 1-5.. 

[0016] *«H©»HiA£ttii. msns^a & l 

r©a*icfixfcte^'^Srffl^r)§ja-feyK73=g-* 
©±S 9*5 L -y^/i'©S:tt U"</w* giJ^-f 5^S5r^r-T 

[0 0 17] *%m<0&V)IBimtttX. ffitZWiKO 

/uirl^^iitt*- KCA5ISIK?att¥a4HK:^1-5C 

[0018] 3EtC x *«B^O^S)^gatt. fi(JlE» 1 <0 

*iati#aic j: o x&m SHfc-t/i'S:sa«»ca&i-5a 

*fl*ISSrMtc^L. ^a*P§:S(tfcS«fi^ttSlS-fe^5: 
•ffcCIMIi»t«KfCI**yi'4:IIII*att*- KICA^. 

[0019] *&wo&mm ; g&K* mi2^2© 

[0 0 2 0] SI-, *«Wro^ft^ffl«, fl!2m2cO 

ttffl*»T*ai4Hit*A'«:*iejjca»i-sa»*« 

SrXWTL, ■ia*D.«r*itfcS«ilittSK*A'K:»i-S 

[00 2 1] **W©S«»Stt»4, S3S©-fe/KC€-A 
CSltS^Ktt&it, *S»«ttB-H*ft-e8E«I* 
Ix, •?:ix ; eixSft-5TS'J9 ^XhiitM^nitWi^X 

itt&zti. sstt«^w»*fT*>ft^att«^-so±* 

9*9 l -*-*A'SrWattL-CV»51?^W#7cSa«ra: 

co^isaft ta tcfc it 5 smmms.x'h o -c, ^» 

/IS £ ©att f (Cjl22-fe/K73€-!r ©it $ 9 Y ^^©S 
ttV^/i'£#IM5fcffl;£4F-*-C\ *©8156iS*S:att$ 
-Br, COiStt**ifcjinBB*«:3WSr6f5l©att*a 
4: , tmx ©Stt^a-CSft LfcSff V"</u© 5 *>. ^ 
1 ©ff^©Stt ^SrSt'SSS u-tyMCo^T#Y 

y Tttst^jtsr^^icates-it. w©aijs$Kfc*-r 
yr#jt*H:«r»JB«K:j5Stt**. c©jgtt$lxfc^-r 
y r*MI*tt:*»rt-5** y r»«»H:3Wt*«i:, 
y 7#»#JtStt*J8:-c£ttLfc*+ y 7Mi^§ 
ttass i ©3fS©*Y y rstiS^ttJ: 9 ^t^-tA'ttt 
as-fssn ©^tts^ai:, iBiwatti 3 ©^©^©^ 
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Buiam 1 <omfe*>** y rafst^a: ± 9 t>*$ v*ss 2 <d 
**yr-#ji*ttJ:9/h3<ftofc-fc/K *fcriHB*a 

5,' 

[0 0 2 2] ifc, 4s9MoSiMtaEBtt v flJiejgico 

[oo23] sk. **wos«s«asitfi, luiem 1 <» 

[0 0 2 4] *«W^Si6««Btt. ffi!2^ 1 <a&tti¥ 

*u Ka»*a»tfc»»«ttatt*A't»fc^i(«L 

-TflE-fc'/wi IBRJaft*- KKA3 <fc 5 CHAM'S ^ fc 5: 
[0 0 2 5] SIC ^HttSififfiSIEtt:. f-Jl2l&2<a 

[0.0 2 6] ffr!£3§ 2 (£>&£¥ 

arttabs^fc-e/i'«:»»»tcaft'*"sato*a«:3i^ 

*TU tta»*a»t*:»»»f4aKlrA'k:»-t"5IS!*«: 
[0 0 2 7] 

»#*a(S *Cfll£Lfcfli2-lrA'Oih4 9 **■ 

./^^Wfcic^Bwtcsttu-cia^aft^-KjcAO, w 

Btaft^olIfto-tyuoSWt^^a)*^ y 7*«ltftt: 
i*V!tR9 i ouneo+ir y r»Ji#tt J: 1**^92 0 
^io.*ir»T»||»H:J:9/h*<ftofc»*, *fctt 

iHftaw'pogfsu^/u^ffifEa i <omz<D£m 

J: 9 t /h * ^» 2 OBf fioSfS «fc 9 * $ < 4 o fc 

[0 0 2 8] fcRIHOlHBiafl'^ K*— '<#I6 

"CFt, fl&eicis^T, aft 'pco&i&fifrbfflVl't'Wft 

[0029] *«wo»»«s»-cfi, a«*c 



1 Ogr£*>*-r y 7»Jf **J: 9-t*# v^/u^ffi 

u, wB»a(i4 , oafto-fe/woftff^^«>*'iryr» 
civtfc^jR i <o/?f£<7)*Y y r#**tt <fc 9 t>/h&v*g 
ztomfcto** y r»*t*itj: 9 < 4ofct/u, 
sfcura^ait^sw^^si^sfs^sit ^ 

/UJ: 9 t/h$^JB2 0gfS^SfS ^^<t 9 < ft 

[0 0 3 0] *J8M<75»ft«Sgll-Ctt, flUEfCfcl^T, 
a(t*^a»«d»<b«5Z2-t:/^ffi*ff#S:afti$ix. w 
OffifiiW#*fllv x "Cffli22-fe/^«-^^±*.9*^ + *^ 

[0031] s*:, #*wo»»fl£ii-ett, tines 1 . 
■■t/utra^afs*— K»cA5. 

[0 0 3 2] Etc, #&9io^!&^3£SFi, fflrESri <& 

*ai*a«cJ:or*ai**tfc'fe^**«»fcaJtaL, R 

ajfflSrS«tfciEi6SWLSK-fe^Sr«ffe^B«tcajRL 
Ttt-feA^fcB*a«*- KICA6 U»6J: 5fc»HM" 

[0 0 3 3] *fc. *»no»»»SEB-cri, Etc, ffi 
to, 

[0 0 3 4] *xn0OTbAS1K"Ctt. HuiaSg 2 

oaa^a-cftfflSixfc-fe^srSsssicajfflL, &a& 
[0035] **wo*«s»fiH'ert. ^a^^oaff 
tans**, *osftt^</uo5%; si^^Sft 

(D^-^y T»Jt*«:J:0**^-fe^*:*aiL. IB*a« 

^y r»*#it J: 9 vh*^*2o** y r»»**i 

9 /J* $ < ft o fc-tr /K * tt n ^a(t * oS« u^</u^ 
H l ^gfS^gff U"</u<t 9 t>/hS<f**2«>Bfatoaft 
UK^i 9 t>/l>$ < ftofc-fe^«r«asr5. 
[0 0 3 6] *«MOS16»Stt-Ctt, »B»C*i 

[0037] 5Etc. ^xn^sttJnBS-ctt. ^is^ 1 

[0038] ^n^sttffwca. luss 1 
^ar-^aj$^/tir^^®)^tca^L. ^afei^stt 
fc»»«ttSK-fe/V'*:SffciwsaLrK-t/utra«Fa« 

[0 0 3 9] **MOSi6H8B-Ctt- 2 
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[0 0 4 0] **MOSJ*fli»«'Cft,.'»C^ ]ftf5S&2 
[0 0 4 1] 

<S 0 B 1 fit, -^RMO— 5IJfiff«c:«fe5^i(iafS^ v K 

#»*JB^fcCDMA2(S:G>IMBia(I i^X-MC^T 

[0 0 4 2 ]" *5EK«©»»aft^ v /<#tt"C 
fl, aif-f^t-tr/w^S^-r-S^^, #-t/KOSi6»A s 

ft u-</U7^ 1 ^^f^^Sft i/^R 1 J: 
5ft#td»it-C H6«cHaL-CRMtfcJ:3«c*-t^ 

SJtW.-feitf^W^trSt****^; COME* 
CNRi:^t5) t»aSU C<0CNRtf»l<&S¥£_ 

aft^Oir/i/fcCDlsiJISrSl'BfL,.^^ K'tf— '<tr1?5 <t 

[0 0 4 3] ro<t 3icS(S Uv</u^Dx.T. CNRfc 
%&-r*zk\z£') s «*rfH6 (b) (c^-T<t 5 Kg 

*LSwi«ctt5, ' -Tttfo*). H6 (b) -Ctt, 
T?*t«ST*«i: <fc S«t*<0/h $ v C N 

OT\ £fl!lOfS*O-fc/^ig«SJx5w4:tCJi5 0 
[00 4 4] B 2 II, B 1 co^lhaft v K*— /<#j£ 
«rS*-f5»»«aSS««l 0*JJ:VSiafl2 OOi* 

1 3*jj:utsflHaaffli 4, gattiaimi 3fcSft0 

Kffi 1 4 icSmSftfcfflttffi 1 5 . *J i VgflKsijga 1 
ffiSB 1 6 £*T1-O 0 SuESISPB 1 511, R£ff u-</u • 



»u^/Mcs^v^rWl2CNRSr3Sa3i-5J:5«cftor 
[ o o 4 5 ] *t, tmsttt • T»u^«wi« 

2 LTgff 1 4 -C5MI Lfeffl*fS*asftH« 
USl 7Jct*J&$tL5. fiBi^asSl 7fi, MfflAl 5 
* 6 fi» S *tfc Jb* 9 UKA^B«W WRff 

*v40:J:oTg{ilHl8«l 4"offl*ft*«:»*V 

*61tfc^7— H9AS:U-</wata«.i 8:fc£tf 

5 0 C©CNRtt«ai"5Hlte«-f7B— 

r(OCNRtc5^^rftfi<c-fe/^5S 

[0 0 4 6] Sfc % 11 2 JC^1"SJ6« 2 0 iCfe^Ttt, 
0taff^tT?TV7 1 ^2 
ixrv^Sifi«ii*B*2 6tt«««Sfll2 7K:»a* 
*U KK«B«2 7limi2 8t«KSli-CV^ 

0, EftlRniPSB 3 1 , 2M/1. 5M^y^7x-7 
£g3 2;l^fij«13 3*J±W#-f 
S3 4&»8LZtlX^Z. 
[0 0 4 7] Z(Ot}\zm&£tl&3£1M2 0tZi3\t*X 

2 8ru^E«fflli«W*^J:oTa:»Six, X^a 
JgSSga2 7jci:o-CJR^K«^c*i*:P>ix5 a *.L 

tl5 0 4*J, B2iC*5^T, S«S« 2 0 tt3i«XO[sl» 

ft atoEWHijjiftaffoJinspwt <oxht>v> t?,. b^* 

[0 0 4 8] ^(C, B 1 IcS^n— f-ir— K:*BSL. 
T, »fta^^K^-/<*ffi^S#*E^o^-CllifH 

[0049] a i K*5^r, ^ttflaaAtaXJiMta* 

5 (^fyT'l 10) . AftWJCtt, 85 
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[0 0 5 01 -ErtT. w<Dfil£Lfcg{iU''</i'Rco o 
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ENGLISH TRANSLATION OF JAPANESE LAID-OPEN PATENT 
PUBLICATION NO. 7-298335 (filed on April 27, 1994) 

[Title of the Invention] 

MOBILE COMMUNICATION HANDOFF •METHOD , MOBILE STATION 
DEVICE AND BASE STATION DEVICE 

[Abstract] 

[Objective] To provide a mobile communication 

handoff method, a mobile station device and a base station 
device for improving the communication quality by taking 
into account not only the reception level but also the 
carrier-to-noise ratio in selecting a cell of communication, 
as well as for preventing the flip-flopping of the handoff 
operation and reducing the load required in controlling 
such effect. 

[Structure] A mobile station measures the reception 

levels R of each of the perch channels of neighboring cells 
during communication (step 110) ; measures the CNR' of the 
measured reception levels R, for the reception levels R that 
are above a first predetermined reception level Rl (step 
120) ; enters a simultaneous communication mode by 
establishing a new connection with a. cell whose CNR' is 
above a first predetermined CNR1 (step 130) ; and cuts off 
the line connecting to a cell, among the cells in 
simultaneous communication, whose CNR" corresponding to 
its reception level is below a second predetermined CNR2 , 
which is below said first predetermined CNR1 (step 140, 
160) . 

[Claims] 

1. A mobile communication handoff method in a code 
division multiple access mobile communication system 
wherein a base station is provided in each of a plurality 
of cells, and each base station regularly transmits a perch 
channel that does not perform transmission electric power 
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control and thus has a fixed transmission electric power, 
the perch, channels being modulated with the same frequency 
and being spread with spreading codes varying for each of 
the cells they are assigned to, said mobile communication 
5 handoff method characterized by comprising steps of: 

measuring the reception levels of each of the perch 
channels of neighboring cells by a mobile station during 
communication; 

measuring the carrier-to-noise ratio of the 

10 reception levels that are above a first predetermined 
reception level, and entering a simultaneous communication 
mode by establishing a new connection with a cell having 
said carrier-to-noise ratio that is above a first 
predetermined carrier-to-noise ratio; and, 

15 cutting off the line connecting to a cell, among the 

cells in simultaneous communication with the mobile station , 
whose carrier-to-noise ratio corresponding to its 
reception level is below a second predetermined 
carrier-to-noise ratio, which is below said first 

20 predetermined carrier-to-npise ratio, or whose reception . 
level during communication is below a second predetermined 
reception level, which is below said first predetermined 
reception level. 

25 2. The mobile communication handoff method as 

claimed in claim 1, characterized in that said step of 
measuring the reception levels further comprises: 

being notified of the spreading codes of the 
neighboring cells by the base station with which 

30 communication is currently established, and measuring the 
reception level of the perch channels of each of the 
neighboring cells using the notified spreading codes. 

3. A mobile station device in a code division 
35 multiple access mobile communication system wherein a base 
station is provided in each of a plurality of cells, and 
each base station regularly transmits a perch channel that 



does not perform transmission electric power control and 
thus has a fixed transmission electric power, the perch 
channels being modulated with the same frequency and being 
spread with spreading codes varying for each of the cells 
they are assigned to, said mobile station device 
characterized by comprising: 

measuring means for measuring the reception levels 
of each of the perch channels of neighboring cells during 
communication; 

first detection means for . measuring the 
carrier-to-noise ratio of the reception levels that are 
above a first predetermined reception level among the. 
reception levels measured at said measuring means and for 
detecting a cell whose . carrier-to-noise ratio is above a 
first predetermined carrier-to-noise ratio; and, 

second detection means for detecting a cell, among 
the cells in simultaneous communication, whose 
carrier-to-noise ratio of the corresponding reception 
level is below a second predetermined carrier-to-noise 
ratio, which is below said first predetermined 
carrier-to-noise ratio, or a- cell whose reception level 
during simultaneous communication is below a second 
predetermined reception level, which is below said first 
predetermined reception level. . 

4. The mobile station device as claimed in claim 3, 
characterized in that said measuring means further 
comprises : 

means for being notified of the spreading codes of 
the neighboring cells by the base station with which 
•communication is currently established, and means for 
measuring the reception levels of each of the perch channels - 
of . the neighboring cells using the notified spreading 
codes . 

5. The mobile station device as claimed in claim 3, 
characterized by further comprising: 



simultaneous communication means for entering into 
a simultaneous communication mode by establishing a new 
connection with the cell detected by said first detection 
means . 

6. The mobile station device as claimed in claim 3, 
characterized by further comprising: 

notification means for notifying the base station of 
the cell detected by said first detection means , wherein 
the base station receiving said notification controls the 
mobile station so that said mobile station establishes a 
new connection with said cell and enters a simultaneous 
communication mode with said cell. 

7. The mobile station device as claimed in claim 3, 
characterized by further comprising: 

cutting means for cutting off the line connecting to 
the cell detected by said second detection means. 

8. The mobile station device as claimed in claim 3, 
characterized by further comprising: 

notification means for notifying the base station of 
the cell detected by said second detection means, wherein 
the base station receiving said notification cuts off the 
line connecting said mobile station to said cell. 

. 9. A base station device in a code division multiple 
access mobile communication system wherein a base station 
is provided in each of a plurality of cells, and each base 
station regularly transmits a perch channel that does not 
perform transmission electric power control and thus has 
a fixed transmission electric power, the perch channels 
being modulated with the same frequency and being spread 
with spreading codes varying for each of the cells they are 
assigned to, said base station device characterized by 
comprising: 

first reception means for making the mobile station 



measure the reception levels of each of the perch channels 
of neighboring cells during communication with said mobile 
station, for making the mobile station transmit the 
measurement results, and for receiving the transmitted 
measurement results; 

carrier-to-noise ratio reception means for making 
the mobile station measure the carrier-to-noise ratio of 
the reception levels that are above a first predetermined 
reception level among the reception levels received at said 
first reception means, for making the mobile station 
transmit the measured carrier-to-noise ratios to said base 
station, and for receiving the transmitted 
carrier-to-noise ratio; 

first detection means . for detecting a cell whose 
carrier-to-noise ratio, received at said carrier-to-noise 
ratio reception means, is above a first predetermined 
carrier-to-noise ratio; and second reception means for 
making the mobile station measure the carrier-to-noise 
ratio of the reception levels of the cells in simultaneous 
communication, for making the mobile station transmit the 
measurement results, and for receiving the transmitted 
measurement results; and, 

second detection means for detecting a cell whose 
carrier-to-noise ratio among the carrier-to-noise ratios 
of the corresponding reception levels of the cells in 
simultaneous communication, received at said second 
reception means, is below .a second predetermined 
carrier-to-noise ratio, which is below said first 
predetermined carrier-to-nbise ratio, or a cell whose 
reception level during the simultaneous communication is 
bel.ow a second predetermined reception level, which is 
below said first predetermined reception level. 

10. The base station device as claimed in claim 9, 
characterized in that said first reception means further 
comprises : 

means for notifying the mobile station of the 
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spreading codes of the neighboring cells, wherein the 
mobile station is provided with measuring, means for 
measuring the reception levels of each of the perch channels 
of the neighboring cells using the notified , spreading 
5 codes . 

11. The base station device as claimed in claim 9 
further comprising: 

simultaneous communication means for establishing a 
10 new connection between the mobile station and the cell 
detected in said first detection means so that said mobile 
station will be in a simultaneous communication mode. 

12. The base station device as claimed in claim 9 
15 further comprising: 

notification means for notifying the mobile station 
of the cell detected in said first detection means, wherein 
the mobile station receiving said notification is 
controlled so as to establish a new connection with said 
20 cell and enters a simultaneous communication mode with said 
cell. 

. . 13. The base station device as claimed. in claim 9 

further comprising: 
25 cutting means for cutting off the line connecting to 

the cell detected in said second detection means. 

14. The base station device as claimed in claim 9 
further comprising: 
30 notification means for notifying the mobile station 

of the cell detected in said second detection means , wherein 
the mobile station receiving said notification cuts off the 
line connecting to said cell. 

35 [Detailed Description of the .Invention] 
[Technical Field of the Invention] 

The present invention relates to a mobile 



communication handof f method, a mobile station device and 
a base station device in a Code Division Multiple Access 
(referred to as CDMA hereinafter) mobile communication 
system using spread spectrum codes. 
[Description of the Related Art] • 

In a CDMA mobile communication system using spread 
spectrum codes, a service area is divided into a plurality 
of area units called cells and a base station is stationied 
in each one of these cells so that a mobile station residing 
in a cell of a. service area is able to communicate with the 
base station of said cell via a wireless circuit and. is 
further able to communicate with other mobile stations or 
. telephony from said base station via other wireless 
circuits or communication lines. .. 

Also, in the CDMA mobile communication system, the 
base stations corresponding to each of the cells have 
assigned spreading codes with the same frequency, said 
codes being different for each individual station. The 
base station regularly transmits a perch channel that does 
not control the transmission electric power and thus has 
a fixed transmission electric power, said perch channel 
being spread using said spreading code. For example, in 
FIG. 5 , the plurality of cells 1 , 2, 3... within a service area 
are each provided with base stations Bl, B2, B3,... 
respectively, and the base stations Bl , B2 , B3... are each 
provided with differing spreading codes CI, C2 , C3... 
respectively. The base station of each cell regularly 
transmits a perch channel that is spread using said assigned 
spreading code. 

Thus, in FIG. 5, when mobile station Ml , communicating 
with base station Bl via wireless circuit 91 inside cell 
1, moves in the direction indicated by arrow 92 so as to 
move into another cell 2 or 3, the communication level 
between the mobile station Ml and the base station Bl 
gradually decreases so that the mobile station Ml will need 
to switch its communication with base station Bl to that 
with base station B2 of cell 2 or base station B3 of cell 
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3, etc. 

To perform such a switching operation, namely, a 
handoff operation., in accordance with the conventional art , 
the mobile station receives the spreading codes of 
5 neighboring cells from the base station with which it 
currently communicates; successively scans the reception 
level of the pilot channel or perch channel spread using 
said spreading code; selects a cell with a reception level 
that is above a predetermined threshold value; establishes 

10 a new communication channel for the selected cell; performs 
communication with the base station of said cell and the 
original cell simultaneously while measuring the reception 
level at the original cell; and cuts the communication line 
with the original cell when its reception level is below 

15 the predetermined threshold value. 

[Problem to be Solved by the Invention] 

In a CDMA mobile communication system, all cells have 
the same frequency and the frequency divided by spreading 
codes is used as a carrier. Each cell regularly transmits 

20 a perch channel with a fixed transmission electric power 
that does not perform transmission electric power control, 
modulated with the same frequency and spread using the 
assigned spreading codes different for each cell, wherein 
the perch channel is used for cell determination. Normal 

25 communication channels also use the spreading codes in a 
similar fashion; thus, the spreading codes have 
cross-correlation between each other and this creates the 
noise affecting the reception level. 

The noise affecting the reception level includes 

30 noise due to the cross correlation from other spreading 
codes, noise due to the re-use of a spreading code in another 
service area, since identical spreading codes may be 
re-used in different service areas though the spreading 
codes in one service area composed of a plurality of cells 

35 must all be different, and also thermal noise. 

FIG. 6 show characteristics of a spreading code CI 
upon putting the signal through a correlator for 



synchronization. As shown in FIG. 6(a), the reception 
level of spreading code CI is raised owing to the noise 
caused by the interference from the other spreading codes 
C2, C3... , etc., as opposed to spreading code CI, said noise 
being indicated by. diagonal lines." 

As shown in FIG. 6(b) , even when the reception level 
measurements are equal, the reception level on the right 
has a higher noise level (indicated by diagonal lines) added 
onto the reception level measurement, compared to the 
reception level measurement on the left. Therefore, the 
communication level of the circuit with the above right hand 
reception level will be inferior even though the two 
reception levels are equal. 

In the above-described conventional art, noise such 
as the interference level is included in the reception level 
measurement, and the cell with which communication should 
be established is selected purely on the. basis of said 
reception level measurement, disregarding noise from cross 
correlation and the like, which is included in said 
measurement. A problem of the conventional art is that a 
cell is selected purely on the basis of its corresponding 
reception level measurement which may have a high level of 
noise such as interference level added to the actual 
reception level; thus, even when a cell with the highest 
reception level measurement is selected, the actual 
communication quality may be quite poor. 

Another problem of the above-described conventional 
art, is that. in the process of . connecting to a cell that 
has a reception level above a predetermined threshold value 
and cutting off a cell whose reception level is below a 
predetermined. . threshold value, a flip-flopping of 
connecting to and cutting off the cells, namely the handoff 
operation, can occur quite easily in zones where a plurality 
of cells overlap with one another. Controlling such 
effects can be quite difficult and will increase the load 
of the control device. 

To this end, the object of the present invention is 
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to provide a mobile communication handoff method, a mobile 
station device and a base station device, capable of 
improving the communication quality by selecting a cell 
with not only an optimum reception level but also an optimum 
5 carrier-to-noise ratio, and also capable of preventing the 
flip-flopping of the handoff operation and reducing the 
load required in controlling such effect. 
[Means used to Solve the Problem] 

To achieve the above-described object, the mobile 
10 communication handoff method according to the present 
invention is a mobile communication handoff method in a code 
division multiple access mobile communication system 
wherein a base station is provided in each of a plurality 
of cells, each base station regularly transmitting a perch 

15 channel that does not perform transmission electric power 
control and thus has a fixed transmission electric power, 
is modulated at the same frequency, and is spread using an 
assigned spreading code which varies for each cell, said 
handoff method comprising: a measuring step by a mobile 

20 station for measuring the reception level of each of the 
perch channels of neighboring cells and measuring the 
carrier-to-noise ratio of said reception levels that are 
above a first predetermined reception level; and 
establishing a new connection between said mobile station 

25 and a cell with said carrier-to-noise ratio that is above 
a first predetermined carrier-to-noise ratio thereby 
entering into a simultaneous communication mode; and 
cutting off the line connecting to a cell among the 
plurality of cells in simultaneous communication with the 

30 mobile station when the carrier-to-noise ratio of the 
reception level of said cell is below a second predetermined 
carrier-to-noise ratio, which is smaller than said first 
predetermined carrier-to-noise ratio, or when the 
reception level during communication is below a second 

35 predetermined reception level, which is smaller than said 
first predetermined reception level. 

Also, said reception level measuring step in the 



mobile communication handoff method according to the 
present invention further comprises: being notified of the 
spreading codes of the neighboring cells by the base station 
with which communication is currently established; and 
measuring the reception level of each of the perch channels 
of said neighboring cells using the notified spreading 
codes. 

Further, the mobile station device according to the 
present invention is a mobile station device in a code 
division multiple access mobile communication system 
wherein a base station is stationed in each of a plurality 
of cells, each base station regularly transmitting a perch 
channel that does not perform transmission electric power, 
control and thus has a fixed transmission electric power, 
is modulated at the same frequency, and is spread using an 
assigned spreading code which varies for each cell, said 
mobile station device comprising: measuring means for 
measuring the reception level of each perch channel of 
neighboring cells during communication; first detection 
means for measuring a carrier-to-noise ratio for the 
reception levels that are above a first predetermined 
reception level among the reception levels measured at said 
measuring means, and detecting a cell with said 
carrier-to-noise ratio that is larger than a first 
predetermined carrier-to-noise ratio; and second detecting 
means for detecting a cell among the plurality of cells in 
simultaneous communication with the mobile station whose 
carrier-to-noise ratio of the reception level is below a 
second predetermined carrier-to-noise ratio, which is 
smaller than said first predetermined carrier-to-noise 
ratio, or whose reception level during communication is 
below a second predetermined reception level, which is 
smaller than said first predetermined reception level. 

The above measuring means of the mobile station 
device according to the present invention further 
comprises: means for being notified of the spreading codes 
of neighboring cells from the base station with which 



communication is currently established, and for measuring 
the reception levels of each of the perch channels of said 
neighboring cells using the notified spreading codes. 

Additionally, the mobile station device according to 
the present invention further comprises simultaneous 
communication means for entering into a simultaneous, 
communication mode by establishing a new connection with 
the cell detected by the first detection means. 

Further, the mobile station device according to the 
present invention comprises notifying means for notifying 
the base station of the cell detected by said first 
detection means, wherein the base station receiving said 
notification establishes a new connection between said cell 
and the mobile station, controlling the mobile station so 
that it enters a simultaneous communication mode. 

Also, the mobile station device according to the 
present invention further comprises cutting means for 
cutting of f the line connecting to the cell detected by the 
second detection means. 

Further, the mobile station device according to the 
present invention comprises notifying means for notifying 
the base station of the cell detected by said second 
detection means , wherein the base station receiving said 
notification cuts off the line connecting to said cell. 

The base station device according to the present 
invention is a base station device in a code division 
multiple access mobile communication system wherein a base 
station is stationed in each of a plurality of cells, each 
base station regularly transmitting a perch channel that 
does not perform transmission electric power control and 
thus has a fixed transmission electric power, is modulated 
at the same frequency, and is spread using an assigned 
spreading code which varies for each cell , said base station 
device comprising: first reception means for making the 
mobile station device measure the reception level of each 
perch channel of neighboring cells during communication 
with said mobile station, making it transmit the 
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measurement results, and receiving said transmitted 
measuring results; carrier-to-noise ratio reception means 
for making the mobile station measure the carrier-to-noise 
ratio of the reception levels that are above a first 
predetermined reception level among the reception levels 
received at said first reception means, making it transmit 
said measured carrier-to-noise ratio to the base station, 
and receiving said transmitted carrier-to-noise ratio; 
first detection means for detecting a cell with a 
carrier-to-noise ratio that is above a first predetermined 
carrier-to-noise ratio among the carrier-to-noise ratios 
received at said carrier-to-noise ratio reception means; 
second reception means for making the mobile station 
measure the carrier-to-noise ratio of the reception levels 
of the plurality of cells in simultaneous communication, 
making it transmit the measurement results, and receiving 
said transmitted measurement results; and second detection 
means for detecting a cell among the plurality of cells in 
simultaneous communication, received by said second 
reception means, whose carrier-to-noise ratio of the 
reception . level is below a second predetermined 
carrier-to-noise ratio, which is smaller than said first 
predetermined carrier-to-noise ratio, or whose reception 
level during communication is below a second predetermined 
reception level, which is smaller than said first 
predetermined reception level . 

Also, the base station device according to the 
present invention notifies the mobile station of the 
spreading codes of the neighboring cells in the first 
reception means, wherein the mobile station is provided 
with measuring means for measuring the reception level of 
each of the perch channels of the neighboring cells using 
the notified spreading codes. 

Further, the base station device according to the 
present invention is provided with simultaneous 
communication means for establishing a new connection 
between the mobile station and the cell detected in said 



first detection means so that the mobile station will be 
in a simultaneous communication mode. 

The base station device according to the present 
invention further comprises notifying means for notifying 
the mobile station of the cell detected in the first 
detection means, wherein the mobile station receiving said, 
notification connects to said detected cell, thereby 
entering a simultaneous communication mode. 

Further, the base station according to the present 
invention further comprises cutting means for cutting off 
the line connecting to the cell detected in the second 
detection means . 

The base station device according to the present 
invention further comprises notifying means for notifying 
the mobile station of the cell detected in the second 
detection means, wherein the mobile station receiving said 
notification cuts off the line connecting to said detected 
cell. 

[Effects of the Invention] 

In the mobile communication handof f method according 
to the present invention, the mobile station measures the 
carrier-to-noise ratio of the reception levels that are 
above a first predetermined reception level among the 
reception levels of the perch channels of the neighboring 
cells measured during communication, establishes a new 
connection between the mobile station and a cell whose 
carrier-to-noise ratio is above a first predetermined 
carrier-to-noise ratio thereby entering into a 
simultaneous communication mode, and cuts the line 
connecting to a cell among the plurality of cells in 
simultaneous communication when the carrier-to-noise ratio 
of the reception level of said cell is below a second 
carrier-to-noise ratio, which is smaller than the first 
predetermined carrier-to-noise ratio, or when the 
reception level during said simultaneous communication is 
below a second predetermined reception level, which is 
smaller than the first predetermined reception level. 
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Also, in the above mobile communication handoff" 
method according to the present invention, notification of 
the spreading codes of the neighboring cells is made by the 
base station with which communication is established, and 
the reception level of each of the. perch channels 
corresponding to the neighboring cells is measured using 
said spreading codes. 

Further, in the mobile station device according to 
the present invention, the carrier-to-noise ratio of the 
reception levels are measured for the reception levels that 
are above a first predetermined reception level among the 
reception levels of each perch channel of the neighboring 
cells measured during communication with the base station, 
a cell having a carrier-to-noise ratio that is above a first 
predetermined carrier-to-noise ratio is detected, and a 
cell whose carrie.r-to-noise ratio of the reception level 
of said cell is below a second predetermined 
carrier-to-noise ratio, which is smaller than the first 
predetermined . carrier-to-noise ratio, or whose reception 
level during said simultaneous communication is below: a 
second predetermined reception level , which is smaller than 
the first predetermined reception level, is detected among 
the plurality of cells that are in simultaneous 
communication. 

. In the above mobile station device according to the 
present invention, notification of the spreading codes of 
neighboring cells is given by the base station during 
communication,, and the reception level of each perch . 
channel corresponding to each neighboring cell is measured 
.using the above spreading codes. 

Also, in the mobile station device according to the 
present invention, a new connection with the cell that is 
detected in the above first detection means is established 
thereby entering into a simultaneous communication mode . 

Further, the mobile station device according to the 
present invention notifies the base station of the cell 
detected in the above first detection means, wherein the 
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base station receiving, said notification establishes a new 
connection between. the detected cell and the mobile station 
thereby, controlling the mobile station so that it enters 
a simultaneous communication mode. 
5 Also, in the mobile station device according to the 

present invention, the line connecting to the cell detected 
by the above second detection means is cut off. 

Further, the mobile station device according to the 
present invention notifies the base station of the cell 

10 detected by the above second detection means, wherein the 
base station receiving said notification cuts off the line 
. connecting to said cell. 

The base station device according to the present 
invention controls the mobile station so that it measures 

15 the reception levels of the perch channels corresponding 
to the neighboring cells during communication with said 
base station; measures the carrier-to-noise ratio of the 
reception levels that are above a first predetermined 
reception level among the above measured reception levels ; 

20 detects a cell that is larger than a first predetermined 
carrier-to-noise ratio among the above measured 
carrier-to-noise ratios; measures the carrier-to^noise 
ratio of the reception levels of the plurality of cells in 
simultaneous communication and detects a cell whose 

25 carrier-to-noise ratio is below a second predetermined 
carrier-to-noise ratio , which is lower than the first 
predetermined carrier-to-noise ratio or a cell whose 
reception level during simultaneous communication is below 
a second predetermined reception level, which is lower than 

30 the first predetermined reception level . 

Also, the above base station device according to the 
present invention notifies the mobile station of the 
spreading codes of the . neighboring cells , wherei-n the 
mobile station measures the reception level of the perch 

35 channels of the neighboring cells using said spreading 
codes. 

Further, the above base station device according to 



•the present invention establishes a new connection between 
the mobile station and the cell detected in the first 
detection means so that the mobile station will be in a 
simultaneous communication mode. 

The base station device according to the present 
invention notifies the mobile station of the cell detected 
in the first detection means, wherein the mobile station 
receiving said notification establishes a new connection 
with said cell so as to be in simultaneous communication 
with said cell. 

Further, in the base station device according to the 
present invention the line connecting to the cell, detected 
in the second detection means is cut off. 

The base station device according to the present 
invention further notifies the mobile station of the cell 
detected in the second detection means, wherein the mobile 
station receiving said notification cuts off the line 
connecting to said cell. 
[Embodiments of the invention] 

In the following, a description of the embodiments 
of the present invention is given with reference to the 
accompanying drawings. FIG. 1 is a flow chart showing the 
processing procedures of the mobile communication handoff 
method according to an embodiment of the present invention. 
The mobile communication handoff method in this drawing 
shows the procedures necessary for performing a handoff 
process of transferring communication with a mobile station 
from one cell. to another in a .CDMA mobile; communication 
system using spread spectrum codes . 

The mobile communication handoff method according to 
the present invention for selecting the cell with which 
communication is to be established involves: measuring the 
reception level of the perch channels that are regularly 
transmitted from the base station of each of the cells, 
namely, perch channels that do not perform transmission 
electric power control and thus have a fixed transmission 
electric power, said perch channels being modulated at the 
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same frequency and spread using differing spreading codes 
assigned to each of the cells; calculating the 
carrier-to-noise ratio (referred to as CNR hereinafter) , 
namely, the ratio of the carrier to noise created by mutual 
5 interference and the like, including noise created by the 
cross correlation of the other spreading codes, noise 
created by the re-use of the same spreading code, thermal 
noise, etc. ; selecting a cell with a reception level above 
a first predetermined reception level Rl and also with a 

10 CNR that is above a first predetermined ratio CNR1 since 
the above-described noise is added onto the reception level 
measurements of the perch channels received from each cell 
as previously described with regard to FIG. 6; and 
furthermore, cutting off the line connecting to the 

15 original cell under a predetermined condition after a 
simultaneous communication mode is established with the new 
cell. 

By taking into account, not only the reception level 
but also the CNR, the optimum cell can be selected for the 

20 new communication; thus in the example of FIG. 6(b) , though 
the two signals on. the left and right hand sides indicate 
the same reception level, the cell corresponding to the 
signal on the left will be selected since its noise level 
indicated by diagonal lines is lower. In other words, in 

25 FIG. 6(b) , the signal on the left with the lower noise from 
such factors as mutual interference indicated by diagonal 
lines, has a larger CNR compared to the signal with the 
larger noise shown, on the right, and thus, the cell 
corresponding to the signal on the left side is selected. 

30 FIG. 2 is a block diagram showing the structure of a 

mobile . station transmitter/receiver unit 10 and a base 
station 20 that perform the mobile communication handoff 
method of FIG.l. The mobile station transmitter/receiver 
unit 10 comprises an antenna 11 for establishing 

35 communication with the base station 20, a transmission 
circuit unit 13 and a reception circuit unit 14 connected 
to the antenna 11 via a transmission/reception switch 12, 



a control unit 15 connected to said transmission circuit 
unit 13 and reception circuit unit 14, and a reception 
level/ interference level detector unit 16 for measuring 
the reception level of each perch channel received at the 
reception circuit 14 and the interference level which is 
the equivalent of the above-described noise caused by 
mutual interference, etc. included in the reception level. 
The control unit 15 calculates the CNR based on the 
reception level and interference level detected at the 
reception level/interference level detector unit 16. 

Also, said reception level/interference level 
detector unit 16 further comprises a correlation detector 
17, a level detector 18, an interference detector 19. In 
the reception leviel/interf erence level detector unit 16, 
the output signal of the perch channel transmitted from the 
base station of each cell and received at the reception 
circuit unit 14 via the antenna 11 and the 
transmission/reception switch 12 is supplied to the 
correlation detector 17. The correlation detector 17 
successively performs correlation detection with the 
spreading codes from the control unit 15 for monitoring the 
level of the perch channels , and despreads the output signal 
of the reception circuit unit 14 at the timing obtained in 
the correlation detector 17 using the corresponding level 
monitoring spreading codes. The power spectrum obtained 
by the despreading process is supplied to the level detector 
18 and the interference detector 19, and the reception level 
and the interference level are measured at each of the 
detectors. Then, the obtained reception levels and 
interference levels are supplied to the control unit 15, 
and in the control unit 15, the carrier-to-noise ratio, 
namely, the CNR is calculated from the reception levels and 
the interference levels. The CNR is used in the process 
shown in the flow chart of FIG.l, which will be described 
later on and the optimum cell is selected based on this CNR. 

Also, the base station 20 shown in FIG. 2 comprises, 
an antenna 21 for establishing communication with the 
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mobile station transmitter/receiver unit 10, connected to 
. a base station amplifier 26, which is connected to a 
modulator/demodulator device 27 , said 

modulator/demodulator device 27 connecting to a spreading 
5 device 28. Also, the modulator/demodulator device 27 is 
further connected to a bus control 30, monitor control, 
device 31, 2M/1.5M interface device 32, base station 
control device 33, and timing supply device 34. 

The transmission data for the perch channel generated 

10 at the base station 20 with the above-described structure 
are spread using the level monitoring spreading codes at 
the spreading device 28 and is carried onto a carrier wave 
signal by modulator/demodulator device 27. The modulated 
output signal from the modulator/demodulator device 27 is 

15 amplified by the base station amplifier 26, and is 
transmitted as an electric wave from the antenna 21. It 
should be noted that in the drawing of FIG. 2, only the 
circuit structure of the transmission system of the base 
station 20 is shown, and the circuit structure of the 

20 reception system of said base station is omitted since said 
reception system has a conventional well-known structure. 

In the following, the processing procedures of the 
mobile communication handoff method are described with 
reference to the flow chart shown in FIG.l. 

25 As shown in FIG.l, the mobile station is notified of 

the spreading codes of the neighboring cells by the base 
station with which it communicates, successively receives . 
the perch channels of the neighboring cells using the above 
spreading codes , and measures their reception levels (step 

30 110). Specifically, the mobile station despreads the 
spreading codes of the perch channels from the base station 
using said spreading codes, and measures their reception 
levels R. 

Next, among the measured reception levels R, the 
35 carrier-to-noise ratio, namely, the CNR' is measured for 
the reception levels that are above a first predetermined 
reception level Rl (step 120) . The mobile station 



establishes a new connection with a cell whose CNR' is above 
a first predetermined CNR1 and enters a simultaneous 
communication mode {step 130) . 

The above relationship is described in further detail 
with reference to FIG. 3. FIGS. 3 (a*) , 3(b), and 3(c) each 
show the positioning of the ceil and the mobile station, 
the reception level, and the CNR respectively in. a case 
where the mobile station MS is to move from cell A to cell 
B. FIG. 3(a) shows two adjacent cells, cell A and. cell B 
each having base station BSa and BSb respectively, wherein 
the mobile station MS residing in one of the cells, cell 
A, moves to the right in the direction indicated by arrow 
91 along the dotted line 93, moving towards cell B. As the 
mobile station moves, the reception level R of the perch 
channels received from the base stations BSa and BSb changes, 
as shown in FIG. 3(b). In ' the graph of FIG. 3(b), the 
reception level is indicated by the vertical axis and the 
position P of the mobile station moving along dotted line 
93 is indicated by the horizontal axis. In FIG.3(b), Ra 
shows the reception level of the perch channel that the 
mobile station MS receives from base station BSa, wherein 
the reception level Ra is highest when the mobile station 
MS is. closest to the base station BSa and gets lower as the 
mobile station is further away from the base station BSa. 
Similarly, Rb shows the reception level of the perch channel 
that the mobile station MS receives from base station BSb. 

When the mobile station MS, residing in cell A and 
communicating with base station BSa, moves along the dotted 
line 93 in the direction of the arrow 91, the mobile station 
seeks to receive the perch channels regularly transmitted 
from the base stations of neighboring cells such as base 
station BSb, which are notified by the base station BSa. 
When the mobile station MS is positioned around the center 
of cell A, the mobile station MS is. still unable to receive 
the perch channel from base station BSb; however, when the 
mobile station MS steers away from the center of cell A and 
positions itself at P10, which is near the perimeters of 



the cell, the mobile station MS will be able to receive the 
perch channel from base station BSb as shown in Rb of 
FIG. 3 (b) . The reception level Rb at position P10 is below 
the first predetermined reception level Rl indicated by a 
dotted line in FIG. 3(b) . When the mobile station MS moves 
closer to cell B and reaches position Pll, the reception 
level Rb of the perch channel from the base station BSb of 
cell B will be above the f irst.predetermined reception level 
Rl. 

When the mobile station MS detects a reception level 
Rb that is above the first predetermined reception level 
Rl , it measures the CNR' of this reception level Rb. If 
the measured CNR' is greater than the first predetermined 
CNR1 as shown in FIG. 3(c), then the mobile station MS 
establishes a new connection with the base station BSb of 
cell B with the above CNR' and enters a simultaneous 
communication mode with the base station BSb. 

Referring back to FIG. 1, the mobile station that 
enters a simultaneous communication mode as described above 
regularly measures the CNR" of the plurality of cells that 
is in simultaneous communication with said mobile station, 
and determines whether or not the above measured CNR" is 
less than a second predetermined CNR2 , which is less than 
the above first predetermined CNR1 (step 140) . When the 
above measurements result in the CNR" being less than the 
second predetermined CNR2 , the line connecting to the- cell 
having said CNR" is cut off (step 160) . 

In the following, a further detailed description of 
the above process is given referring to FIG. 3. In the case 
where the base station BSb of cell B is newly connected at 
position Pll in FIG. 3, the mobile station MS will be in a 
simultaneous communication mode with base station BSa of 
cell A and base station BSb of cell B, and the mobile station 
MS will regularly monitor the CNR" of each of the reception 
levels of cell A and cell B. As the mobile station in the 
above condition moves on further towards cell B, the 
reception level Rb from cell B gradually rises and its. CNR" 
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increases; whereas, the reception level Ra from cell A 
gradually decreases and its CNR" gets smaller. • When the 
mobile station reaches the position P12, the CNR" of the 
reception level Ra from cell A is below the second 
predetermined CNR2 , thus the communication line connecting 
to the cell having the above CNR", namely, cell A is cut 
off. 

Also, referring back to FIG.l, from the results of 
the determination process in step 140, if the CNR" is not 
lower than the second predetermined CNR2 , the process moves 
on to step 150 wherein it is determined whether or not the 
reception level R of the cells in simultaneous 
communication with the mobile station is below the second 
predetermined reception level R2 , which is smaller than the 
first predetermined reception level Rl . If said reception 
level R is not lower than the second predetermined reception 
level R2 , the process is back to step 140., and the same 
process is repeated. If said reception level R is lower 
than R2 , then the line connecting to the relevant cell is 
cut off (step 160) . . It should be noted that the 
determination process using the second predetermined 
reception level R2 is performed mainly on reception levels 
that are low. 

Next, the processing procedures of the base station 
that performs the mobile communication handoff method 
according to another embodiment of the present invention 
will be described with reference to the flow chart shown 
in FIG. 4. 

In FIG. 4, the base station notifies a communicating 
mobile station of the spreading codes of the neighboring 
cells, makes said mobile station successively receive the 
perch channels of the neighboring cells using said 
spreading codes and measure the its reception level R (step 
210) . Then the base station makes said mobile station 
transmit its measured reception level results so that the 
base station receives the reception levels (step 220) . 
Among the received reception levels, the base station makes 



the mobile station measure the CNR' for the reception levels 
R that are greater than the first predetermined reception 
level Rl (step 230) . Then the base station makes the mobile 
station transmit the above measurement results, and said 
base station receives the CNR' measurements (step 240) . 
Then the base station makes the mobile station establish 
a new connection with a cell having the CNR' that is greater 
than the first predetermined CNR1 so as to be in a 
simultaneous communication mode (step 250) . 

The base station makes the mobile station measure the 
CNR" of the reception levels of the cells in simultaneous 
communication and makes the mobile station transmit said 
measurement results so that they are received at the base 
station (step 260) . The base station determines whether or 
not the received CNR" is less than the second predetermined 
CNR2 (step 270) . If said CRN" is determined to be less than 
the second predetermined CNR2 , the communication line 
connecting to the cell having the above CNR" is cut off (step 
300). 

On the other hand, if it is determined in step 270 
that the above CNR" is not less than the second 
predetermined CNR2 , the process moves onto step 280 wherein 
the base station makes the mobile station measure the 
reception level R of the cells in simultaneous 
communication and determines whether or not said reception 
level R is less than the second predetermined reception 
level R2 , which is less than the first predetermined 
reception level Rl (step 290) . Then, if said reception 
level R is not less than the second predetermined reception 
level R2, the process is back to step 260 and the same 
procedure is repeated; however, if said reception level R 
is less than R2 , the line connecting to the relevant cell 
is cut off (step 300) . 
[Advantages of the Invention] 

As described above, in the present invention 
involves: measuring the carrier-to-noise ratio of the 
reception levels that are above a first predetermined 
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reception level among the reception levels of the perch 
channels of neighboring cells during communication; 
entering into . a simultaneous communication mode by 
establishing a new connection between the mobile station 
and a cell having a carrier-to-noise ratio that is greater 
than a first carrier-to-noise ratio; detecting a cell, 
among the plurality of cells in simultaneous communication 
with the mobile station, whose carrier-to-noise ratio 
corresponding to its reception level is less than a second 
predetermined carrier-to-noise ratio, which is less than 
the first predetermined carrier-to-noise ratio; and 
cutting the line connecting to said cell. Thus, a cell 
which seems to have good communication quality due to its 
high reception level measurement but which in truth has a 
high interference level added onto its reception level 
measurement and has poor communication quality will not be 
selected, thereby enabling the selection of a cell with the 
optimum communication quality for the handoff operation. 
Also, the flip-flopping of the handoff operation can be 
prevented by the setting of a first and second predetermined 
carrier-to-noise ratio. 

Additionally, according to the present invention, 
the mobile station measures the reception level of the perch 
channels of neighboring cells, measures the 
carrier-to-noise ratio of the reception levels that are 
above a first predetermined reception level, establishes 
a new connection with a cell whose carrier-to-noise ratio 
is above a first predetermined carrier-to-noise ratio, 
measures the carrier-to-noise ratio of the reception levels 
of the plurality of cells in simultaneous communication, 
detects the cell whose carrier-to-noise ratio, is below a 
second predetermined carrier-to-noise ratio , which is less 
than the first predetermined carrier-to-noise ratio , and 
cuts off the line connecting to said cell, all under the 
control of the base station. Thus, a cell which seems to 
have good communication quality due to its high reception 
level measurement but which in truth has a high interference 
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level added onto its reception level measurement and has 
poor communication quality will not be selected, thereby 
enabling the selection of a cell with the optimum 
communication quality for the handoff operation. Also, 
5 the flip-flopping of the handoff operation can be prevented 
by the setting of a first and second predetermined 
carrier-to-noise ratio. Furthermore, since the handoff 
operation is performed under the control of the base station, 
processes such as control, determination and storage 
10 processes can be performed in the mobile station with the 
co-operation of the base station, thereby enabling the 
simplification the process and structure of the mobile 
station . 

15 [Brief Description of the Drawings] 

FIG.l is a flow chart showing the processing 
procedures , of the mobile communication handoff. method 
according to an embodiment of the present invention; 

FIG. 2 is a block diagram showing the structures of 
20 the mobile station and the base station that perform the 
mobile communication handoff method of FIG.l; 

FIGS .3(a), 3 (b) , and 3 (c) are schematic diagrams each 
showing the positioning of the cells and the mobile station , 
the reception levels, and the difference in the reception 
25 levels, respectively, in the situation where the mobile 
station is to be moved from cell A to cell B; 

FIG. 4 is a flow chart showing the processing 
procedures of the base station that performs the mobile 
communication handoff method according to another 
30 embodiment of the present invention; 

FIG. 5 is a diagram showing the relationship between 
the plurality of cells making up a service area of a CDMA 
mobile communication system and the mobile stations moving 
around within said plurality of cells; and, 
35 FIG. 6 is a diagram showing the noise such as the 

interference level included in the reception level. 
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Base station control device 
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Timing supply device ' 



[Drawing] 
FIG. 1 

110 the mobile station is notified of the spreading codes 
of the neighboring cells by the base station with which it 
communicates, and successively measures the reception 
level R of the neighboring cells 

120 measure the CNR' of the measured reception levels R, 
for the reception levels R that are above the predetermined 
reception level Rl • ■' . 

130 establish a connection with the cell whose measured 
CNR' is above the predetermined CNR1 (simultaneous 
communication mode) 

140 a CNR" of a cell in simultaneous communication is 
below the predetermined CNR2? 

150 a reception level R of a cell in simultaneous 
communication is below the predetermined reception level 



R2? 



160 cut of f the line connecting to the corresponding cell 



FIG. 2 
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base station 
sector 1 
sector 2 
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30 bus control 

31 monitor control device 

32 2M/1.5M interface device 
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34 timing supply device 

FIG. 3 

(a) position P 

(b) reception level R 
position P 

(c) position P 

FIG. 4 

210 notify the mobile station of the spreading codes of 
the neighboring cells, and have the mobile station measure 
the reception levels R of said neighboring cells 

220 have the mobile station transmit the reception levels 
R measured at its own station and receive said measurements 
at the base station 



230 have the mobile station, measure the CNR' of the 
received reception levels R, for the reception levels that 
are above the predetermined reception level Rl 

240 have the measurement results transmitted and receive 
said measurements at the base station 

250 establish a connection with the cell whose CNR' 
received at the base station is above the predetermined CNR1 
(simultaneous communication mode) 

260 have the mobile station measure the CNR". of the' cells . 
in simultaneous communication, have the measurement, 
results transmitted, and receive said measurements at the 
base. station 

270 a CNR" received at the base station is below the 
predetermined CNR2? 

280 have the mobile station measure the reception levels 
R of the cells in simultaneous communication 

290 . a reception level R of a cell in simultaneous 
communication is below the predetermined reception level 
R2? 

300 cut off the line connecting to the corresponding cell 
FIG. 6 

(a) reception level 
reception level of CI 

(b) reception level 
reception level 
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